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In order to guarantee coverage, power amplifier is used to enlarge the signal in 
modern mobile communication systems. Nonlinear characteristics of power 
amplifier can cause signal distortion and spectrum expansion, leading to a decline in 
system performance. Signal’s high PAPR in modern communication systems is more 
likely to cause a decline in power amplifier performance. Therefore, the power 
amplifier linearization technique is one of the key technologies of 
wireless communication systems.  
The dissertation focuses on linearization technique of power amplifier. Firstly, 
nonlinear characteristics and linearization indicators, memory and memoryless model 
of power amplifier are showed. Secondly, this paper introduces the PAPR reduction 
techniques commonly used, and simulate them using MATLAB software. Considering 
the performance of PAPR reduction techniques and implementation complexity, peak 
cancellation algorithm is selected and realized in the FPGA. Thirdly, indirect and 
direct learning architecture digital predistortion is introduced, under-sampled digital 
predistortion is simulated, the CFR and DPD method based on average power 
adjustment is proposed ,memory polynomial model is adopted to implementation in 
the FPGA. Finally, the peak cancellation algorithm is verified on the hardware 
platform, the results show that the peak cancellation algorithm not only consumes less 
hardware resources, but also doesn’t spread the signal’s spectrum; DPD verification 
results show that adjacent channel power ratio is improved greater than 20dB,and 
DPD can compensate the nonlinear and memory effects of power amplifier, suppress 
the spectral regrowth; The test results of Under-sampled digital predistortion indicated 
that power amplifier can be well compensated while reducing the sampling rate of 
feedback link. 
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统采用频谱利用率较高的调制方式（Quadrature Phase Shift Keying, QPSK）和传
输方式（Code Division Multiple Access, CDMA）。这些技术通常会导致发射信号












（Error Vector Magnitude, EVM）和邻道功率比（Adjacent Channel Power Ratio, 
ACPR）的恶化，所以需要恰当的压缩信号的 PAPR。而 DPD 能够进一步的降低


























(1) 信号预畸变技术是对进入 PA 之前的信号进行预畸变处理，使处理过的信号
不超过 PA 的动态范围。其常用的方法有：限幅类技术和压缩扩展技术。此
类技术由于性能良好，且算法实现复杂度较低，因此在工程上的应用较多。 







选择性映射（Selected Mapping，SLM）[4],部分传输序列（Partial Transmit 
Sequence，PTS）[4]等。此类方法虽然不会给信号带来畸变，但是由于需要
FFT(Fast Fourier Transform)，IFFT(Inverse Fast Fourier Transform)运算，导致
算法的复杂度太大。 
1.2.2 预失真技术研究现状 






















随着 FPGA(Field Programmable Gate Array)、DSP(Digital Signal Processin
g)等高速信号处理器件技术的发展，DPD 已经成为无线通信系统的关键技术。目
前主要的数字预失真方案有： 













ener-Hammerstein、记忆多项式等模型。而自适应算法主要有 LMS, RLS, Q
























 第 3 章介绍了几种常用的降峰均比技术，对其进行了仿真和比较，最后对峰
值抵消技术的 FPGA 实现进行了详细的介绍。 




 第 5 章首先介绍了系统的硬件实现，从整体框图设计到各芯片选型，都给予
了较详细的叙述。接着，利用该硬件平台对降峰均比技术和数字预失真进行测试
验证。 
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